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1. Answer the following questions in the spaces provided.

(a)

(c)

Define the term osmosis. [2]

What word is used to describe a cell where the cytoplasm has pulled away from the cell

wall? (1]
In what way is active transport different from osmosis? [1]
What is the effect of cyanide on active transport? [1]

(Total 6 marks)

2. The following table lists some features of biological compounds. Complete the table by ticking (v')
in the appropriate column(s) if the feature is found in carbohydrates, lipids or proteins. You can
tick one, two or three columns for each feature.

Feature Carbohydrate Lipid Protein

can be saturated or unsaturated

contain peptide bonds

contain the elements carbon, hydrogen and
oxygen

can contain disulphide bonds

cellulose and glycogen are examples

(5]
(Total 5 marks)
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3.

Carefully study the drawings below made from observations of electron micrographs.

Bacterial Cell Plant Cell

4

(a)

(b)

Cells are divided into two major groups according to their structures. To which group do the
above cells belong. [2]

BaACLETTIAL CEIL ..o e eesseeeeeesreene
PIANT CEIL et s e s e e es s s s eees s eees s

Name the structures indicated by the following letters on the diagrams above. [3]

(Total 10 marks)

Turn over.
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4.

The diagram below shows two possible structures for glucose.

CH OH CH OH
6 2 6 2
C 0 C 0
H 5 H H 5| OH
H H
£ OH H © £ OH H 1’
OH / OH OH / H
3C 2C 3C 2C
H OH H OH
o glucose B glucose

Both molecules o and 3 have the same general formula C.H,,0,.

(a) (i) What is the term used to describe compounds with the same formula but different
structure? [1]

(i) Using the information in the above diagram distinguish between o and 3 glucose
molecules. [1]

(b) Indicate, by placing a ring around the appropriate atoms on the diagram above, which atoms
are lost when the two glucose molecules join together. [1]

(c) Name the bond that is formed when the molecules join together. [1]

(d) Name the sugar that is formed after the molecules have joined. [1]
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(e)

()

Starch and cellulose are both made up from a number of glucose molecules. Suggest two
differences between the structures of starch and cellulose. [2]
6 0000000000000 0000000000000 OO
6 0000000000000

(1) STATCH oo [1]
(68 TR 1 1150 o T 0000000000000 000000000000 [1]
(Total 9 marks)

Turn over.
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5. The diagram below shows a possible structure for a biosensor that uses immobilised enzymes to

detect glucose.
<— display

electrode
[ — ) product
M SR o | partially permable memberane
/\/\/\B ) o Lo ° . ™
Lo 0 8'; immobilised enzyme
PN
Vi T_@_f_ Q_ substrate solution
glucose
(a) What are immobilised enzymes? [1]

(2]

(c) Suggest the form in which the information about the concentration of glucose is transmitted
to the display? [1]

(d) (1) Why should a buffer be added to the substrate solution? [1]

(i)  Suggest one other variable that should be kept constant. [1]




(e) Competitive (X) and non-competitive (Y) inhibitors can be used to slow down or to stop
enzyme controlled reactions. Label the diagram below to suggest where these inhibitors are
most likely to act. Use X for the competitive inhibitor and Y for the non-competitive
inhibitor. [2]

Active site

>

(f)  Describe how each of these inhibitors work. (2]
) OO0 OO OO OO OO OO s OO OO OO OO OO OO OO OO OO OO T OO OSSOSO
N e
(g) Give an example of a competitive inhibitor. [1]

(Total 11 marks)

Turn over.
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6.

The simplified diagrams below show some of the main stages of mitosis, not in order.

2

3
(a) State the name of each of the stages shown in the diagrams. (4]
Lo e
2 e
B
A e

(b) Using the numbers 1, 2, 3 and 4, place the stages into the correct sequence to show the
process of cell division. [1]
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(d) The table below shows how the quantity of DNA varies with time in a cell cycle.

Time in hours 10 15 20 25 30
Quantity of. DNA m.easured in 4 N ] 4 4
arbitrary units
(i) Plot a graph of the data in the table, on the graph paper below. [3]

(i) Explain fully the changes that have happened to the cell and why the quantity of DNA

varies in this way.

[3]

(Total 13 marks)

Turn over.
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7.

10

The following diagram is a simplified representation of a technique used in genetic engineering.

Look carefully at the diagram and answer the following questions.

Cut DNA

Enzyme A |_I |_I

Chromosomal DNA
fragment to be cloned

Vector DNA

Enzyme B

introduce into bacterium

N
‘ , Molecule C

(a) Give the name of: (2]

enzyme B. s
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(b) Suggest why the same enzyme (enzyme A) is used to cut both the vector DNA and the

chromosomal DNA fragment. [2]
(c)  What is the function of enzyme B? [1]
(d) What name is normally given to the molecule C? [1]
(e) Describe two ways in which the chromosomal DNA fragment can be obtained. [3]

(f)  What can be added to molecule C to aid in selection and identification of the cells that have
successfully taken up the fragment? [1]

(g) Suggest a possible medical use for this technology. [1]

(Total 11 marks)

Turn over.
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8. Answer ONE of the following questions. [10]
EITHER (a) Define the term “enzyme” and relate its function and properties to its
structure.

OR (b) Describe the structure of DNA and explain how it replicates itself.




13 Examiner
only
Arholwr
yn unig

(Total 10 marks)



